Identification of a region important for human monoamine oxidase B substrate and inhibitor selectivity.
Monoamine oxidase (MAO) A and B are flavoenzymes that catalyze the oxidative deamination of biogenic and xenobiotic amines. To search for domains that confer substrate and inhibitor selectivities, two chimeric proteins were constructed and expressed in yeast. The kinetic constants and IC50 values were determined for these chimeric enzymes using MAO-A/B selective substrates and inhibitors. Replacement of MAO-A amino acids 161-375 with the corresponding region of MAO-B, termed AB(161-375)A, converted MAO-A catalytic properties to MAO-B like ones. The specificity constants (k(cat)/K(m))for the oxidation of beta-phenylethylamine (PEA) (1.6 x 10(5) s-1 M-1) and benzylamine (2.4 x 10(4) s-1 M-1) by AB (161-375)A were similar to wild-type MAO-B (PEA, 8 x 10(5)s(-1) M(-1); benzylamine, 4.9 x 10(4) s(-1) M(-1). Serotonin (5-HT), a preferred substrate for MAO-A, was not oxidized by AB(161-375)A or wild-type MAO-B. Furthermore, (AB161-375)A was more sensitive to the MAO-B specific inhibitor deprenyl (IC50 2.7 +/- 0.4 x 10(-8) M) than to the MAO-A specific inhibitor clorgyline (IC50 5.4 +/- 0.8 x 10(-7) M). However, the reciprocal chimera in which a MAO-B segment was replaced with the corresponding region of MAO-A, termed ++(+BA152-366B), lacked catalytic activity. The lack of catalytic activity was not due to aberrant expression but rather an inactive protein as demonstrated by Western blot analysis. These results demonstrate that MAO-B amino acids 152-366 contain a domain(s) that confers substrate and inhibitor selectivity.